Engineering of Thermomyces lanuginosus lipase Lip: creation of novel biocatalyst for efficient biosynthesis of chiral intermediate of Pregabalin.
Efficient and highly enantioselective hydrolysis of 2-carboxyethyl-3-cyano-5-methylhexanoic acid ethyl ester (CNDE) is the most crucial step in chemoenzymatic synthesis of Pregabalin. By using site-saturation mutagenesis and high-throughput screening techniques, lipase Lip from Thermomyces lanuginosus DSM 10635 was engineered to improve its activity towards CNDE. The triple mutant, S88T/A99N/V116D exhibited a 60-fold improvement in specific activity for CNDE (2.35 U/mg) over the wild-type Lip (0.039 U/mg). Modeling and docking studies demonstrated that the mutant could more effectively stabilize oxygen anions in transition states and the lid of Lip in the open conformation. Additionally, the kinetic resolution of CNDE catalyzed by Escherichia coli cell overexpressing S88T/A99N/V116D mutant afforded (3S)-2-carboxyethyl-3-cyano-5-methylhexanoic acid in 42.4 % conversion and 98 % ee within 20 h with a substrate loading of 1 M (255 g/l). These results demonstrated that a novel and promising biocatalyst was created for efficient chemoenzymatic manufacturing of Pregabalin.